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(54) ELECTRONIC EQUIPMENT AND ITS OPERATION MODE CONTROL METHOD 

(57)Abstract: 

PURPOSE: To prevent the hanging-up of a system by providing a 
mode A which does not output a bias voltage to a bus and the 
mode B which outputs it and permitting an operation to be 
executed by means of the mode A/B before/after the completion 
of an internal initialization processing from power supply. 
CONSTITUTION: CPU 3 is connected to a physical/link layer 
controlleKPC/LC) 1/2, various kinds of tables, a counter, a timer 
and buffers 4-7. PC 1 is connected to a P1394 serial bus 8, have 
a sleep/active mode a/b, does not output the bias voltage E and 
also does not transmit and receive a packet in the mode (a). In 
the mode (b), PC 1 outputs the voltage E so as to transmit and 
receive the packet, the mode (a) is adopted at the time of turning 
on the power source of a node and the mode (b) is after the 
initialization completion of the various parts 4-7 in CPU 3. Thus, a 
state becomes the non-contact one with a communication 
system at the time of supplying the power source so that the 
hanging-up of the communication system is evaded. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is electronic equipment characterized by to operate by said 2nd mode of operation after 
operate by said 1st mode of operation and said initialization processing is completed until it is electronic 
equipment used for the system which transmits and receives a packet among two or more electronic 
equipment connected by bus, it has the 1st mode of operation which does not output bias voltage to 
said bus, and the 2nd mode of operation which outputs bias voltage to said bus and internal initialization 
processing is completed from a power up. 

[Claim 2] Initialization processing is electronic equipment according to claim 1 which is initialization of 
internal information required for transmission and reception of a packet. 

[Claim 3] The 1st mode of operation which is the mode-of-operation control approach of the electronic 
equipment used for the system which communicates among two or more electronic equipment 
connected by bus, and does not output bias voltage to said bus, It is the mode-of-operation control 
approach of the electronic equipment characterized by setting it as said 2nd mode of operation after 
setting it as said 1st mode of operation and completing said initialization processing until it has the 2nd 
mode of operation which outputs bias voltage to said bus and internal initialization processing is 
completed from a power up. 

[Claim 4] Initialization processing is the mode-of-operation control approach of the electronic 
equipment according to claim 3 which is initialization of internal information required for transmission 
and reception of a packet. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the mode-o-Foperation control technique for preventing 
the hang-up at the time of the electronic equipment used connecting for example, with a P1394 serial 
bus, especially bus reset. 
[0002] 

[Description of the Prior Art] The system which connects electronic equipment, such as a personal 
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computer, a digital video recorder, and a digital television receiver, by P1394 serial bus, and transmits 
and receives the packet of a digital video signal, a digital audio signal, and a control signal among these 
electronic equipment is considered. 

[0003] An example of such a system is shown in drawing 4 . In this drawing, electronic equipment A - 
electronic equipment D are personal computers, digital video recorders, etc. which were mentioned 
above. And it connects by the cables 11, 12, and 13 of a P1394 serial bus between electronic equipment 
A and B, and B and the port P of C, C, and D. On these specifications, these electronic equipment will 
be called a node below. 

[0004] Two pairs of Shielded Twist Pair cables (not shown) are prepared in the interior of these P1 394 
serial cables. The inner pair of two pairs of twisted-pair cables is used for transmission of data, and 
other pairs are used for transmission of a strobe signal. Moreover, each node outputs bias voltage to the 
twisted-pair cable of a pair, and detects the bias voltage on the twisted-pair cable of other pairs. 
[0005] As shown in drawing 4 , each node is equipped with the physical layer controller (PHY) 14, the 
link layer controller (LINK) 15, and CPU16 as a basic configuration for communicating to a P1394 serial 
bus. The physical layer controller 14 has functions, such as an output/detection of initialization of a bus, 
encoding/decoding of data, an Arbitration, and bias voltage. Moreover, the link layer controller 15 has 
link layer control functions, such as generation/detection of an error correcting code, and 
generation/detection of a packet. And CPU16 has the function of an application layer. 
[0006] 

[Problem(s) to be Solved by the Invention] In the communication system constituted as mentioned 
above, if the power source of Node A is turned on from OFF in the condition that the power source of 
node B-D is carrying out the actuation usual by ON, supply voltage will be supplied to the physical layer 
controller 14 of Node A, the link layer controller 15, and CPU16, and the usual actuation will be started. 
[0007] At this time, the physical layer controller 14 outputs bias voltage on the twisted-pair cable of the 
pair of the P1394 serial bus 11. This bias voltage is detected by the physical layer controller of the node 
B by which direct continuation is carried out by P1394 serial bus 11. Consequently, Node B gets to 
know that the node was connected to the P1394 serial bus 11. 

[0008] Thus, a node is newly connected to a bus, if the bias voltage which the physical layer controller 
of the node outputted to the bus is detected by the physical layer controller of other nodes, bus reset 
will take place and allotment of the physical address of each node will be automatically completed within 
at least 170microsec by the physical layer controller of each node. In addition, since the detail of this 
point is specified on the specification of an IEEE-P1394 serial bus, explanation is omitted. 
[0009] After bus reset takes place and allotment of the physical address of each node is completed, 
node B-D starts a transaction required at the time of the bus reset defined by the protocol. For 
example, the packet for inquiries, such as a model, is transmitted to Node A. And a transaction is 
completed when Node A transmits a response packet correctly to an inquiry. 

[0010] However, although the time amount which CPU needs to perform various internal initialization 
processings immediately after powering on, and it takes changes by what kind of processing a node 
performs from what kind of model, it can usually become dozens msec(s) - Number sec. And since Node 
A cannot answer to the inquiry from other nodes, other nodes cannot receive a response packet, but a 
transaction serves as a time-out, and it can be said that a system will hang-up in the meantime. 
[001 1] For example, in order for a bus to perform an Isochronous (it abbreviates to "Iso" below) 
communication link, the transaction for performing reservation of a communication channel or a band to 
the resolver node which becomes settled uniquely at the time of bus reset is published. It will become 
impossible however, for other nodes to start an Iso communication link, when Node A is a resolver node 
until Node A completes initialization. 

[0012] This invention is made in view of such a trouble, and it aims at offering the electronic equipment 
by which it was made for communication system not to hang-up in a power up, and its mode-of- 
operation control approach. 
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• [0013] 

[Me^ns for Solving the Problem] In the electronic equipment which uses this invention for the system 
which communicates among two or more electronic equipment connected by bus in order to solve said 
technical problem It has the 1st mode of operation which does not output bias voltage to a bus, and the 
2nd mode of operation which outputs bias voltage to a bus. After operating by the 1 st mode of operation 
and completing internal initialization processing until internal initialization processing is completed from a 
power up, it is characterized by constituting so that it may operate by the 2nd mode of operation. 
[0014] 

[Function] According to this invention, after not outputting bias voltage to a bus but completing internal 
initialization processing until internal initialization processing is completed from a power up, bias voltage 
is outputted to a bus. 
[0015] 

[Example] It explains to a detail, referring to a drawing about the example of this invention below. 
Drawing 1 is the block diagram showing the important section configuration of the node by the example 
of this invention. As shown in this drawing, the node of this example is equipped with the physical layer 
controller 1, the link layer controller 2 connected to the physical layer controller 1 by the internal bus, 
CPU3 connected to the link layer controller 2 by the internal bus, and the various tables 4 connected 
with CPU3 by the internal bus, a counter 5, a timer 6 and a buffer 7. Moreover, the P1394 serial bus 8 is 
connected to the port (not shown) of the physical layer controller 1. And CPU3 is constituted so that 
the mode of operation of the physical layer controller 1 may be controlled (it mentions later for details). 
[0016] In this example, the physical layer controller 1 has two modes of operation, (1) sleep mode and 
(2) active mode. In a sleep mode, the physical layer controller 1 does not output bias voltage to a bus, 
even if supply voltage is supplied. Moreover, a packet is not transmitted and received. In the active 
mode, the physical layer controller 1 performs the usual actuation. That is, bias voltage is outputted to a 
bus, and a packet is transmitted and received. 

[0017] Next, the actuation of the power up of a node shown in drawing 1 is explained. Drawing 2 is a 
flow chart which shows actuation of CPU3 of drawing 1 . 

[0018] CPU3 sends out the control signal for making the physical layer controller 1 into a sleep mode 
first, if the power source of a node is turned on (step S1). Thereby, since the physical layer controller 1 
becomes a sleep mode, even if supply voltage is supplied, actuation which outputs bias voltage to a bus 
is not performed. Consequently, bus reset does not take place. Moreover, even if the physical layer 
controller 1 should output bias voltage and bus reset should take place early rather than it sends out 
the control signal for making the physical layer controller 1 into a sleep mode, in order to make this 
sleep immediately, bus reset takes place again and it will be in the condition of not connecting with 
communication system. 

[0019] Next, internal initialization processing of the various tables 4, a counter 5, a timer 6, and a buffer 
7 is performed, and when it will be in the condition that a transaction can be processed, the physical 
layer controller 1 is made to change in the active mode (steps S2 and S3). 

[0020] For internal initialization processing, as initialization processing of the internal information for 
starting a transaction here Initialization of a table which manages whether response tolan ZAKUYON to 
the transmitted request transaction came, Initialization of the timer used when waiting for response 
tolan ZAKUYON to the transmitted request transaction, Initialization of the table used when it is 
necessary to resend the transmitted request transaction or response transaction, There is initialization 
of the number counter of transmission used when it is necessary to resend the transmitted request 
transaction or response transaction. When CPU is controlling other IC circuits (not shown) as other 
initialization processings, there are initialization of the buffer for communicating with the IC circuit and 
initialization of the IC circuit. 

[0021] In step S3, if the physical layer controller 1 becomes the active mode, this node will output bias 
voltage to a bus. thereby — this node and bus — a node besides connection **** — communication 
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system — since it gets to know that the node was newly connected, bus reset takes place. And various 
transactions which were mentioned above between this node and other nodes are processed (step S4). 
Since this node has already ended initialization processing at this time, it will not be in the condition that 
an Iso communication link becomes impossible like before. 

[0022] Next, an example of the circuitry of the physical layer controller for realizing actuation mentioned 
above while referring to drawing 3 is explained. 

[0023] As shown in this drawing, the physical layer controller 1 is connected with the link layer 
controller 2 by the internal bus 11. Moreover, the P1394 serial bus 8 connects with other nodes (not 
shown). 

[0024] In the physical layer controller 1, it has the encoder and decoder 13 which were connected to 
the driver and receiver 12 which were connected to the P1394 serial bus 8, and this driver and receiver 
12 as a circuit for transmitting and receiving a signal to the P1394 serial bus 8. A driver and a receiver 
12 transmit and receive a signal to the P1394 serial bus 8. Moreover, an encoder and a decoder 13 
perform coding of a sending signal, and a decryption of an input signal. An encoder and a decoder 13 
communicate with CPU and a link controller 1 through an internal bus 1 1 further. In addition, a driver 
and a receiver 12, an encoder, and a decoder 13 do not participate in control of the mode of operation 
of the physical layer controller 1. 

[0025] Moreover, while sending the detection output of the bias detector 14 which detects the bias 
voltage on a bus, and the bias detector 14 from the link layer controller 2 through an internal bus 1 1 in 
the physical layer controller 1 to CPU3 The bias input/output control circuit 15 told to the bias output- 
control circuit 17 which mentions later the bias output command sent from CPU3, The voltage stabilizer 
16 which generates the bias voltage Vb outputted to the P1394 serial bus 8 from the electrical potential 
difference Vcc generated by the power circuit (not shown), It has the bias output-control circuit 1 7 
which carries out ON / off control so that the bias voltage Vb which the voltage stabilizer 16 generated 
may be outputted to the P1394 serial bus 8 based on the bias output command sent from the bias 
input/output control circuit 15. 

[0026] In drawing 3 , if the physical layer controller of a partner node connected by P1394 serial bus 8 
becomes the active mode and supplies bias voltage on the P1394 serial bus 8, this bias voltage will be 
detected by the bias detector 14, and will be sent to the bias input/output control circuit 15. And it is 
sent to CPU3 through a link controller 2 through an internal bus 11. Thereby, CPU3 gets to know that 
the physical layer controller of a partner node is outputting bias voltage on a bus. 

[0027] Moreover, in drawing 3 , CPU3 sends the command signal for setting the physical layer controller 
1 as sleep BUMODO to the bias input/output control circuit 15 until internal initialization processing in 
which it explained while referring to drawing 1 is completed. If this command signal is received, it will be 
ordered the bias input/output control circuit 15 so that the bias voltage Vb which the voltage stabilizer 
16 generated may not be outputted to the P1394 serial bus 8 to the bias output-control circuit 17. 
Consequently, since the bias voltage Vb which the voltage stabilizer 16 generated cannot pass through 
the bias output-control circuit 17, this bias voltage Vb is not outputted to the twisted-pair cable of the 
P1394 serial bus 8. 

[0028] And in drawing 3 , CPU3 sends the command signal for setting the physical layer controller 1 as 
the active mode to the bias input/output control circuit 15, after internal initialization processing is 
completed. If this command signal is received, it will be ordered the bias input/output control circuit 15 
so that the bias voltage Vb which the voltage stabilizer 16 generated may be outputted to the P1394 
serial bus 8 to the bias output-control circuit 17. Consequently, the bias voltage Vb which the voltage 
stabilizer 16 generated passes through the bias output-control circuit 17, and is outputted to the 
twisted-pair cable of the P1394 serial bus 8. Thus, the bias voltage outputted to the P1394 serial bus 8 
will be detected by the physical layer controller of a node connected to this bus 8, and, as a result, bus 
reset will take place. 

[0029] In addition, this invention is not limited to said example, and based on the meaning of this 
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invention, various deformation is possible for it and it does not eliminate them from the range of this 
invention. For example, although supply voltage Vcc is supplied and bias voltage shall not be outputted 
to a bus as a sleep mode of a physical layer controller in said example, it is good also considering what 
supply voltage Vcc is not supplied and does not output bias voltage to a bus as a result as a sleep mode, 
[0030] 

[Effect of the Invention] Since it was set as the mode of operation which does not output bias voltage 
to a bus according to this invention until initialization processing was completed from the power up as 
explained above, reset of a bus does not take place until initialization processing is completed. Even if it 
outputs bias voltage for a moment and bus reset takes place, an output is fully early suspended for bias 
voltage to the extent that a system does not hang-up, bus reset is caused again, and it is changing into 
communication system and a connectionless condition. For this reason, the hang-up of the 
communication system in a power up is avoidable. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the important section configuration of the node by the 
example of this invention. 

[Drawing 2] Drawing 2 is a flow chart which shows actuation of CPU3 of drawing 1 . 

[Drawing 3] It is the block diagram showing an example of the configuration of the physical layer 

controller of drawing 1 . 

[Drawing 4] It is drawing showing an example of the system which communicates by connecting two or 
more nodes by P1394 serial bus. 
[Description of Notations] 

1 [ — A P1394 serial bus, 16 / — A voltage stabilizer, 17 / — Bias output-control circuit ] — A 
physical layer controller, 2 — A link layer controller, 3 — CPU, 8 
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